Abstract. The RNA base analogues, 5-fluorouracil, 2-thiouracil, and 8-azaguanine, inhibit
The fern gametophyte is suitable material for the study of processes which control the orientation of mitosis. The gametophyte develops initially as a filamentous protonema and then as a 2 dimensional plate of cells. During the filamentous stage all the cell divisions occur parallel to each other, whilst the onset of biplanar growth is marked by a cell division at right angles to the previous plane of division. The transition to biplanar growth requires the presence of blue light, gametophytes grown in red light remaining filamentous (5) . The developmental morphology can thus be controlled by the spectral quality of the light.
There are a number of reports that various analogues of RNA bases ( 1, 2, 3, 8, 11, 12) and amino acids (2, 3, 11) , and various antibiotics (2, 6, 7, 9) selectively prevent the transition from filamentous to biplanar growth in a range of ferns. IA) . Each of these parameters has been uised to determine the effect on growth of the addedI inhibitors. gg,/ml of 2-thiouracil ((). stopped (fig 4A) . The cell number at which this occurred was dependent tupon the concentration of the 8-azaguanine. At the lower light intensity (22 ft-c of blue light) there was a change in the pattern of the inhibition kinetics ( fig 4B) . The extension of the lag period was eliminated and there was a reduction in the initial inhibition of the growth rate. This difference between high and low light appears to be principally due to the longer lag period and slower growth rate of the control under the low light. Under both light intensities transition occurred provided that the filament reached a sufficient number (5) (fig 2) . The occurrence of transition in the presence of RNA base analogues contrasts with published results which claim that biplanar growth is selectively inhibited under these conditions (1, 2, 3, 8,11, 12) . The reported selective inhibition of transition by RNA base analogues does not appear to be species specific, since it has been reported in Dryopteris borreri (1) as well as in Aspleniumii nidus 1 (8) . Drvopteris erythrosora (3), Phymstatodes ntigrescens (12) and Pteridiumin aquilinuim (2, 11) . Further, in these studies with Dryiopteris borreri, although the kinetics of inhibition varied with the different cultural conditions, such as the quality anid quantity of the light. transition always occurred if the filanment reache(d the required 4 or 5 cells, suggesting that the reported selective inhibition of transition is not peculiar to particular growth conditions. In actual fact. the observations presented in this paper are similar to those published by other workers (2, 8, 12) , namely that gametophytes grown in the presence of an inhibitor are, at a fixed time, still filamentous whilst the control is 2 dimensional, (in fig 1 or fig 4 con sider the control and inhibited gametophytes at 180 hr). However, in the presence of inhibitors, transition occurs at a later time when the filament has reached the 4 or 5 cell stage. This requirement for a certain amount of filament growth before transition is difficult to evaluate comparatively, since in some species transition occurs in the apical cell [e.g. Pteridiurm aquilinurn (2) and Phymatodes nigrescens (12) ] whereas in others, such as Dryopteris borreri, it occurs in the third cell from the apex, which in itself necessitates a certain development of the filament. However, in Phymatodes nigrescens the filament reaches 4 or 5 cells before transition (12) and in Asplenium nidus, whose pattern of transition was not described, there appears to be a requirement for 6 or 7 filamentous cells before transition in the control (8) . It is interesting to note that with these species, in the cases in which selective inhibition of transition was claimed, the cell number never exceeded, and seldom reached, this value (8, 12) . Certainly in the case of Dryopteris borreri, Pteridiufm aquilinum (2) and Dryopteris filix-mas (10), the presence of inhibitors, such as 5-fluorouracil, 2-thiouracil, and 8-azaguanine, delays the transition from 1 to 2 dimensional growth, due to the general inhibition of the filamentous growth, but does not selectively prevent transition.
The inhibition of 2 dimensional growth rate by the analogues is only slightly greater thani the inhibition of the filamentous growth rate (fig 3) , and this could be due to the overall faster growth rate after transition. However, if measurements are made at a fixed time, then the inhibition of 1 dimensional growth, coupled with the filament development necessarv for transition and the subsequent faster growth rate, can resuilt in an apparent selective inhibition of 2 dimensional growth (8) . Apparent selective inhibition is also observed if the 1 dimensional growth (number of cells per filament) and the percentage of 2 dimensional gametophvtes are determined at a single time (2 (2) tends to minimize the inhibition of 1 dimensional growth whlile magnifying the effect on 2 dimensional growth. SSuch considerations must also apply to studies on the effect of anitibiotics on the induction of biplainar g,rowth (2, 6, 7, 9) .
The kinetic studies of both 1 and 2 dimenisional growth rates presented in this paper showN n1o selective effect by RNA base analoguies on the development of the fern gametophvte.
NOTE ADDED IN PROOF
Since the submission of this paper, J. H. Miller (1968, Physiol. Plantarum 21: 699-710) has published results which similarly show non-selective inhibition of growth of fern gametophytes by 8-azaguanine.
